The isotope phallogram is an investigation which uses radioisotope-labelled red cells in the imaging of penile arterial blood flow. In a preliminary series of 12 impotent patients undergoing both internal iliac arteriography and isotope phallography, the penogram index described by Fannous et al. (1982) has been modified to derive an accurate indicator of vascular disease.
Introduction
In many centres an organic cause for impotence has been reported in the majority of patients studied (Tulloch et al. 1982 , Melman et al. 1984 . Nath et al. (1981) reported that 84% of their patients with peripheral vascular disease had symptoms of erectile dysfunction, and Lehman & Jacobs (1983) found that 68% of their impotent diabetics had abnormally low penile blood pressures.
A multidisciplinary approach is advocated for the investigation of impotence (Blaivas et al. 1980) . Standard investigations have included psychological assessment, hormone assays, glucose tolerance tests, electrocardiograms, nocturnal penile tumescence studies, neurological examinations, penile Doppler arterial assessment and, when vascular disease is suspected, cavernosography (Morgan & Pryor 1980) and internal iliac arteriography (Ginestie & Ramieu 1978) .
Arteriography is performed by inserting a 5 French gauge Sidewinder arterial catheter via a femoral stab incision into the femoral artery. The tip is then manipulated into the internal iliac artery. Niopam 40 ml is injected at the rate of 6 ml/second, the best results being obtained with the patient anaesthetized. We have found definition of the fine penile vessels to be improved by subtraction studies (Figure 1 ). As this investigation can be difficult, time-consuming and hazardous, we have searched for a safer method of screening for vasculogenic impotence. Shirai & Nakamura (1970) were the first to introduce the concept of investigating impotence by radioisotope studies of penile blood flow. They demonstrated differences in the amount of circulating penile blood in patients with organic and functional impotence by using iodine-1 31 labelled human serum albumin. Radioactive counts were recorded over the penis and the figures plotted as a curve which the authors referred to as the 'radioisotope penogram'. Subsequently they labelled autologous red cells using technetium-99m and demonstrated an increase in penile blood volume during visual sexual stimulation (Shirai & Nakamura 1976) . Fanous et al. (1982) were the first to describe a method of screening for vasculogenic impotence involving the use of a vasodilator (isoxsuprine hydrochloride). Oral potassium perchlorate is administered to block thyroid uptake of an intravenous bolus of technetium-99m. The patient lies in a supine position beneath a gamma camera and a lead shield is placed under the penis to shield the radioactivity from the scrotum. The gamma camera is coupled to a computer which records radioactive counts over a penile 'region of interest' (ROI). The computer is activated when a bolus dose of technetium-99m is injected. Ten minutes later, 10 mg of intravenous isoxsuprine hydrochloride is administered and penile radioactivity is monitored over the following 50 minutes. The information collected is then plotted as a time-activity 'Paper read to Section of Urology, 22 curve. Fanous et al. (1982) described one impotent and two types of normal curve (see Figure  2 ) and then calculated a 'penogram index' using the following formula:
Peak activity-activity at 10 minutes Penogram Index= Activity at 10 minutes With improved labelling of red cells and direct visual imaging of the pelvic vasculature and penis, we are attempting to modify this technique to yield more information.
Methods
To improve imaging and accuracy of counting, autologous red cells are labelled using the in vivo technique. This labelling is achieved by administering a mixture of stannous fluoride and sodium medronate (Amerscan Stannous Agent), reconstituted with normal saline, prior to the intravenous dose of technetium-99m. When erythrocytes have been preloaded with stannous ion, the technetium-99m is reduced within the cells and becomes bound to the beta-chains of the globin. Imaging is performed using a 40 cm field of view General Electric/Maxicamera with an online Varian/Nodecrest computer system.
Patients were given oral potassium perchlorate to block the absorption of any free pertechnetate by the thyroid gland. Stannous pyrophosphate (Amerscan Stannous Agent) was then administered intravenously and the patients placed under the gamma camera with a lead shield under the penis. Thirty minutes after the stannous injection a bolus dose of technetium-99m was given intravenously and the gamma camera computer activated. Ten minutes after the start of the study, 10 mg of isoxsuprine hydrochloride was injected intravenously and the frame number at that time was noted. Thirty frames of one-second duration followed by 108 thirty-second frames were acquired as a dynamic study. Static the screening of vascular impotence. Twelve patients complaining of impotence were investigated using the multidisciplinary approach referred to earlier and all had internal iliac arteriography. Psychogenic impotence was diagnosed in 5 patients, the remaining 7 having a vascular origin for their disease. All patients then submitted themselves to the investigation which we call the 'isotope phallogram'. Using a ROI drawn around the shaft of the penis (Figure 5A ), the penogram index was then calculated. The penile ROI was then redrawn to include the proximal penis ( Figure SB ) and the penogram index recalculated. et al. (1982) suggested that the normal penogram index was > 1.42. As can be seen in Table 1 , two of the vascular patients had a normal index when calculated with the ROI drawn around the distal penis. When the ROI takes into account the entire penis, the penogram index in every patient corresponds with the arteriographic diagnosis.
Results
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Discussion
Analysis of the isotope phallogram includes not only assessment of the penogram curve and calculation of a penogram index, but direct visual imaging using analogue pictures. These images are grossly different in vasculogenic impotence from the normal (see Figures 3 and 4) ; in many cases it is also possible to determine the site of pathology, for the internal iliac blood pool is poorly demonstrated in large-vessel disease. When describing the penogram index, Fanous et al. (1982) found it to be not totally accurate, and in our study this proved to be the case when the penile ROI was drawn over the distal penis. When the ROI was drawn to include the entire penis, an exact correlation was found between the penogram index and arteriographic diagnosis. We then reviewed 2 previous patients who had a Fanous type 'B' penogram curve and found that when the penile ROI was redrawn to include the proximal penis, the penograms changed to a normal 'A' type curve, and in each case the penogram index was normal.
We feel that the isotope phallogram is a safe and useful investigation in the diagnosis of vasculogenic impotence and that the modified penogram index is accurate. There is the potential to derive a quantitative assessment of changes in penile blood flow, and the technique can be used to observe pharmacological activity of vasodilators or other agents. Assessment of analogue images allows the site of pathology to be accurately located, so that a treatment plan can be formulated.
